Podocyte-specific expression of tamoxifen-inducible Cre recombinase in mice.
Podocytes play an important role in maintaining normal glomerular function. A podocyte-specific conditional knockout technology has been established by the use of transgenic mice expressing a podocyte-specific Cre recombinase to clarify the role of genes expressed in the podocytes. However, it may be difficult to examine the role of genes in certain pathologic conditions using conventional podocyte-specific knockout mice because they may be embryonically lethal or exhibit congenital renal abnormality. To introduce a temporal control in the genetic experiments targeting the podocyte, we constructed tamoxifen-inducible Cre recombinase (CreER(T2)) transgenic mice under the control of podocyte-specific promoter, 2.5-kb fragment of the human podocin (NPHS2) gene. The specificity and efficiency of Cre activity were examined by crossing NPHS2-CreER(T2) with the ROSA26 reporter (R26R) mouse in which a floxed-stop cassette has been placed upstream of the beta-galactosidase gene. Four-week-old double-mutant mice (NPHS2-CreER(T2)/R26R) were intraperitoneally administered with 0.5 mg of 4-hydroxytamoxifen (4-OHT) for three consecutive days. NPHS2-CreER(T2)/R26R treated with 4-OHT expressed beta-galactosidase specifically in 85% of the podocytes in glomeruli. Expression of Cre recombinase mRNA was mostly restricted to the kidney, especially in glomeruli. In conclusion, we have successfully generated podocyte-specific inducible Cre transgenic mice by tamoxifen administration. These mice allow us to disrupt the genes specifically in the podocytes after birth.